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@ Novel optically active tolan derivatives and process for preparing same.

@ Novel optically active tolan derivative represented by the general formula (I) and process for preparing .

thereof;
*
R—iH—O—@—CEC— R' ... (I)

H n
3

(wherein all the symbols are the same as defined in-the appended claims) are disclosed. These are
effective for use in preparation of liquid crystal material capable of effectively preventing the formation of
the cross-talk phenomenon due to changes due to temperature in the high level muitiplexing driving

system.
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NOVEL OPTICALLY ACTIVE TOLAN DERIVATIVES AND PROCESS FOR PREPARING SAME

BACKGROUND OF THE INVENTION

Field of the Invention

This invention relates to novel optically active tolan derivatives which are usefull as electro-optical
display materials and a process for preparing same.

Description of Prior Art

In recent years, liquid crystal display cells of high multiplexing driving systems have been gradually
increased in size, leading to an increasing demand as displays for computer terminals, TV sets and so
forth. With this increase in demand, liquid crystal materials having high level multiplexibility have been more
needed. '

High level multiplexing driving systems are depending on change in the environmental temperature and
the cross-talk phenomenon will easily occur. In order to prevent the formation of the cross-talk phenomenon
due to changes in the environmental temperature, the following have been known; (1) a method in which a
temperature compensation circuit is provide in the liquid crystal display equipment, and (2) a method in
which the temperaturé dependency of threshold voltage of liquid crystal material is decreased by adding a
chiral substance the molecular orientation of which is twisted right and a chiral substance the molecular
orientation of which is twisted left, with respect to the liquid crystal material. The method (1), however, has a
disadvantage in that the equipment becomes expensive. Also the method (2) has a disadvaniage in that the
amount of the substances added is limited because if the amount of the substances added is increased, the
response time is decreased, although the substances are necessary to add in large amounis in order to
sufficiently obtain the desired effect; therefore the desired effect cannot be obtained sufficiently.

SUMMARY OF THE INVENTION

An object of this invention is to efficiently prevent the cross-talk phenomenon due to changes in the
environmental temperature in high level muitiplexing driving systems.

Another object of this invention is o provide novel tolan derivatives which when added to various
practical nematic liquid crystal compositions, are able to sufficiently decrease the temperature dependency
of threshold voltage of the compositions even in small amounts.

It has been found that the objects can be attained by using compounds represented by the general
formula (1) as described hereinafter.

This invention provides novel optically active tolan derivatives represented by the general formula (1):

R-§H_o@_050_@'>{@ N

OH, '

(wherein R represents a straight alkyl group having 2 to 8 carbon atoms, R’ represents a straight alkyl group
having 1 to 20 carbon atoms or a straight alkoxy group having 1 to 20 carbon atoms, n represents 0 or 1,

<)

represents a trans(equatorial-equatorial) cyclohexyl ring, and é represents an asymmetrical carbon atom).
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a graph showing the temperature dependency of threshold voltage of a chiral nematic liquid
crystal composition which is prepared by adding 0.14 wt% of Optically Active Compound No. 33 (dexiro
rotation:) of the present invention to a mixed liquid crystal (A) commonly used as a nematic liquid crystal
material at the present time.

Fig. 2 is a graph showing the temperature dependency of threshold voltage of a chiral nematic liquid
crystal composition which is prepared by adding 0.70 wt% of Optically Active Compound No. 299 (dexiro
rotation) of this invention to a mixed liquid crystal (B) commonly used as a nematic liquid crystal material at

the present time.

DETAILED DESCRIPTION OF THE INVENTION

The compounds of the general formuia (I) can be prepared according to the following sequence.

R—?H—O;@—rl -

CH,

:..I?.—?H—O-—\_Q ——OEO—-Q‘@ R’ D

{wherein R, R, n and K are as defined above). ’
4-iodophenyl-1-methylalkyl ether is reacted with 4-alkylphenylacetylene, 4-alkoxyphenylacetylene, 4-
(trans-4"-alkylcyclohexyl)phenylacetylene or 4-(irans-4'-alkoxycyclohexyl)phenylacetylene in a solvent such
as diethylamine by the use of a catalyst such as bis(triphenylphosphine)paliadium () chloride to form the
compound of the general formula (1).
Representative exampies of the compounds represented by the general formula (I) are shown in Tables

1 and 2.
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C.H

n-C_H

37

-C H
nC4

-C_H
n CS
n-C _H
n-C_H

n-C_H

9 -
11
13
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n-C H. _-

n-C_H_. -

7 15

n-C H__-

R!
n—C3H7—
n-C H7—
n-C_H_-
n—C4H9-
n-C H_-
n-C H_-
n-C H_-
n-C H_-
n-C H_-
n~-C H_-
n-C_E__~
n-C_H, _ -~
n-C_H..-
n-CSHll-
n-CSHll—
n-C_H.._~-
n-C_H_ -
n-C _H. _-
n-C H. _-
n-C _H__-
n-C _H. -
n-C_H, -~
n-C H_ _-

n-C H. .-
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59
60
61
62
63
64
65

66
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6713
n-C_H, _-

n~-C H, _~-

CoHg=

‘n=-C_H_-

377

n—C4H9—

n=CSHll-

n-C6H13—

n=C,H, o=

n-C H_ _-

CoHg-

n—CBH7—

n-C H_ -

n-C_H., .-
n-C6Hl3—
n-C_H_. .-

n=CgH,y 4=

Rl

n-C_HE_ _-
'

'-—l
(W)

n-C_H, _-

n-C H 5

n-C7HlS—

n-C_H__~
n-C,H g~

n=C, Hy 5~

n-C H, -
n-C_H_ _-

n-CgH, 4=
gH17

n—C8H17—

n—C8H17-

n-C_H. -

n-CqH; g~

n=CoH, o=

D=CgH, 4~

n—CQng-

n—Cngg-

n-C_H. .-

n—Cngg-

B=Cy oy

n=CyoHo1~

n=Cy o8y~
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n-C_H_ _-
n-C _H
n-C_H_ _-

n-C H

n-—

_c hg —
n=C oo
1710721
n=C g8y

n=Cio821"

n=Cy Hys

n=C, Hy57

n=C, Hy5”

n=C, By5”

n=Cy 8,57

n=C,y Hy37

n=C,,H,5"

n=C, JH g~

n=C, iy 5"

n=C,,Hy5"

n-C ,H, 5=

n=Cy o Hyg"

n=CyoHog-

R PLTY
n=Cy3Hy”
n=Ci3fyq

C13fag”
n=Cyafyy”
“Ci3fy9”

~Ci3H597
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93
94
95
96
97
98
99
109
101
102
103
104
105
106
107
108
103
110
111
112
113

114
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n-C g._-
n-C_H__-

n-C H__-
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143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161

162
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R R'
nCqHy 5™ R Coofay
n=CgHy 77 n=Coofay”

C2H5— CH3O—
n—C3H7— CH3O-
n—C4H9- CH3O-
n—CSHll— CH3O-
n—CGHl3- CH3O—
n-C7H15- CH3O—
n-CgHy 5~ CH;0-

CyHg- C,H-0-
n—C3H7— C}:ZHSO--=
n-C,Hgy- C,H-O-
n—CSHll— CZHSO-
n-CGHl3— CZHSO_.
n—C7H15— C2H50~
n—C8Hl7- CZHSO—

C2H5- n—CBH7O—
n—C3H7- n—C3H7O—
n~C4H9— n—C3H7O—
n—CSHll— n—C3H7O—
n—C6Hl3— n—C3H7O—
n—C7H15— n—C3H7O-
n—C8Hl7— n—C3H7O-

C

2H5— n—C4H90—

10
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170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185

186
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n-C_H_-
n-C H_ -
n-C_H_ .-
n-C H, -
n-C_H., _-
n-C H__-

C2H5—

n-CjH, -

n—C4H9-

n-CSHll—

n—C6Hl3—

n-C.H, -

n=CgHy .-

n-C_H_-

11

n—C6Hl3O—

n—C6H130—

n-C _H_ _O-

n-C6Hl3O—

n—C6H130—

n—C6Hl3O—

n-C_H. _O-

n—C7HlSO—

- O-
n=C.H, g

n—C7Hl5O—
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192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209

210
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n-C HE__-
6 1
n-C_H__-

n-C H. _~-

n~-C_H__-

C H_-

n-C H__-

n-C H _-

12

Rl,

n-C_E__C-
7

'_‘
(§))]

n-C_HE__0O-

~J
|..l
Ut

-C_H. _O-
B=sfy 5

n—C8H17O-

n-C8Hl7O—

n-C8Hl7O—

n—C8Hl7O-

n—C8H17O-

n—C8H17O-

n-C8H17O—

n-Cnggo-

n—CnggO—

n-CnggO—

n~-C H_ _O-
n-C H. _O-
n—Cnggo-
n-C H.  _O-

n-ClOHZlO—

-n-C_, H__O-

10 21

n—ClOHZlO—

n;ClOHZlO—

n—ClOHZlO—

n—ClOHZlO—

n—ClOHZlO_



10

15

20

25

30

35

40

45

50

55

213

214
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218
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220
221
222
223
224
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226
227
228
229
230
231
232
233
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n-C_H_ _-
n=CgH, 57
H_
C2 5
n-C_H_-
n-C H -
n-C _H__-
n-CH, 3~
n-C_H_ _-
n-C8Hl7-
C.H -~
n-C_H_-

n-C H -

" n-C_H..-

n-C.H, 5=

n-C_H_ _-
nTC8Hl7—
C.H -
-C_H_-
3%y
n-C H_ -

13

Rl

n-Clln23O-

n=C, 8,30
n-=Cy 8,550
n—Clleao—

n—CllH230—

n—CllH23O-

n—CllH23O—

n—ClZHZSO-

n=C, ,H,yg0-

n-C, HH, 50

n—CleZSO—

n—Clezso-

n-CleZSO—

n-C, SH,50-

n=C, 5H,,0-

n-C, 4H,,0-

n-C, 5H,,0-

n=C, 3H,,0-

n—Cl3H27O—

n-C, 3H,,0-

n=C, 3H,,0"

n=C, 4H,40-

n=Cy 4H,g0"

n—Cl4H290—
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235
236
237
238
239
240
241
242

243

244

245
246
247
248
249
250
251
252
253
254
255
256
257

258
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n—CSdll-

n-C6H13—

n-C7HlS-

A-CgHy o=

14
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259
260
261
262
263

264

266
267
268
269
270
271
272
273
274
275
276
277
278
279

280
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n=CgHy -

n—C6H13-

n=CoH; 5

n-C,H. .-

15
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297
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*
R-CH-0-

l

CH3
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TABLE 2
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300
301
302
303
304
305
306
307
308
309
310

311

312
313
314
315
316
317
318
319
320
321

322
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6 13

n-C7H15—

n-C H. _ -

17
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329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345

346
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n-C_H

n-C_H

n-C_H

8717

C,Hg-

n-C3H7-

n-C H_-
n—CSHll
n-C _H

6713

n-C_H

n-C_H

8717

CoHg=

n—C3H7-

n- C4H9

n-C_H

n—-C _H

6 13

n-C_H

18

n-C_H

n—C7HlS-

n-C7H15-

n-C H. _-

8717

n-C8H17—

n—C8H17—

n-CgH, 4=

n-C8Hl7—

n-C8H17-

n-CgH, 4=

n=CyH; =

n—Cngg-

n=CgH; g9~

n—Cngg—

n-C_H

n=Coly g~

n=CgH,; o=

n=Ciofay

n—-C

n-C_

108217

10217
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350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369

370
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n-C.H, ;=

n=C,H, =

n-C H. _-
25
n-C_H_-
n-C H -
n—CsHll-

n—C6H13-
n-C_H. _-

n-C_H._-

19

Rl
Dy 000"
n=CigHye”
17C1 0017
n=CygHy

n=Cyq1Hy37

n=C, 8,57

n=Cy o3~

n=Cy Hy5"

n=Cy 83

n=C; 853"

n=C,q 853"

n=C, ,H,5"

n=Cy,Hog”

n=CyH,5"

n-C_. . H

12725

n=CyoHo5"

n=C, o Hys

n=CyoHo5"

n=Cy g H, 0

~C13H57”
~C13fay7
“C13fay7
n=Cy3Hyg”

n=Cy 30,97
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n-C8H17-

Czds-
n-C_H_-
n—-C H_ -
n—CSHll-
n-C H_ _-

n-C_H. .-

20
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398
399
400
401
402
403
404

405

406

407
408
409
410
411
412
413
414
415
416
417

418
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n-C H._ -
n=C.H, 5=

n-C,Hy5”

n-C8H17—

n-C H_-
n~-C.H. .-

n—C6Hl3-

n=C,H,5-

n=CgHy 4™

C Hg=

n-C3H7—

n-C H_-

n—CsHll—

n=CcH, 3~

n-CoH, 5=

21
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426
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n-C H__-
B7-e%13
n-C_H_. -~

n-C H _-

22
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443

444

445
446
447
448
449
450
451

452

456
457
458
459
460
461
462
463
464
465

466

0 249 933

n—C7HlS-
n-C8H17-

CaHs-
n—C3 7~
n-C4H9—
n—CsHll-
n=CgHy3™
n-C7H15~

n—-CL,H

17

C Hg-
n-C3H7-
n—C4H9—
n=CgHy,-~
n-CgHy 3~
n-C,Hy5-
n-CgHj 7~

.CH -
n—C3H7—,
n—C4H9—

23
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n—C6Hl3-

n—C7HlS—

n—C8H17—

n"CSHll-

n—C6Hl3—

n—C7H15-
n-C H__-

C . H_-

25 -

n-C_H_-
n—C4H9—
n-C_H__ -
-C H -
n=C.H,) 4
n-C_H. -

n-C8Hl7-

24

RI
n-C7H150—

n—C7HlSO—

n-C7HlSO-

n-C _H._O-
n—C8Hl7O—

n—C8H17O—

n-C8Hl7O-

n—C8H17O-

n—C8H17O—

n-C8H17O-

n—CngQO—

n—CngQO—

n—CngQO—

n-CngQO—

n—C9H190~

n-CngQO—

n—C9H190—

n-Cloﬂle—

n—ClOH2lO-

n~ClOH210—

n—ClOHZIO—

n—ClOHZlO—

n—ClOHZlO—

n—ClOHZlO—
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497

498

499

500

501

502

503

504

505

506

507

508

509

510

511

512

513

514
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n-C_H., .-

n—C8Hl7-

C,H_-

n—C3H7-

n-C H_ -

n=CgH, 4"

n-C6H13—

n=C.H, 5=

n—C8Hl7—

25
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523
524
525
526
527
528
529
530
531
532
533
534
535
536
537

538
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n-C_H_-
n—C4H9-

n—CsHll—

n—C6H13—

n-C.H, 5=

n=CoH, 5~

CoHg=

n-C3H7—
n-C H -
n—CSHll-

n—CGHlB-
n-C_H_, -

n—-C H _-

n-C_H., .-
n—-C H_ _-

n-C7HlS—

26

—— T M-
n=Cy 4 Hy5°

n=Cy 4H590

n=Cq 4 H,y40-

n—Cl4H290-

n—ClSH3lO—

n=C,gH4,0-

n-C15H3lO—

n—ClSH3lO-

n-C15H3lOf

n—ClSH3lO-

n-C15H3lO-

n=C, gH440-

n-C16H330~

n—C16H33O-

n=Cy gH340-

n-=C, (H4 450~

n—C16H330-

-— T -
n-C, gH450

n=C, ,H350-

n=Cy ,H,50-

n-C, ,H350-

n—Cl7H3SO—

n=C, ;H350-

n—Cl7H3SO—



10

15

20

25

30

35

40

45

50

55

0 249 933

No. R R!

539 n-C8Hl7- : n-Cl7H3SO—
540 ° CZHS— n-C18H37O—
541 n~C3H7— : Q—C18H37O“
542 n—C4H9— n—C18H37O-
543 n—CSHll— n—C18H37O—
544 n—C6H13- n C18H37O
545 n—C7H15- n—C18H37O—
546 n—C8Hl7— n—Cl8H37O-
547 CZHS— n—C19H390—
548 n-C3H7~ n—C19H390-
549 n-C,Hg- n-C, gH,40-
330 n=CgHy;= n~Cy gH340"
551 n-CGHlB- n-C19H390—
552 n-C.H, - n-Cy gH, 0=
553 7 n—C8H17— n—C19H390—
554 CoHg- n-C,,H,,0-
555 n—C3H7- n-C20H4lO—
556 n—C4H9— n-C20H4lO-
557 n—CSHll— n—CéOH4lO—
558 n-CgH; 5= n=C,H,,0-
559 nfC7H15— n—C20H4lO—
560 n—C8Hl7— n-C20H4lO—

In the general formula (I), the sum of the number of carbon atoms contained in the alkyl group
represented by R and the number of carbon atoms contained in the alkyl or alkoxy group represented by R’
is preferably 3 to 20. Compounds of the general formula (I) wherein n represents O, R represents a straight
alkyl group having 2 to 8 carbon atoms, and R’ represents a straight alkyl group having 1 to 12 carbon
atoms, or wherein n represents O, R represents a straight alkyl group having 2 to 8 carbon atoms, and R’
represents a straight alkoxy group having 1 to 12 are preferred. in addition, compounds of the general
formula (1) wherein n represents 1, R represents a straight alky! group having 2 to 8 carbon atoms, and R’
represents a straight alkyl group having 1 to 12 carbon atoms, or wherein n represents 1, R represents a
straight alkyl group having 2 to 8 carbon atoms, and R’ represents a straight alkoxy group having 1 to 12
carbon atoms are preferred.
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Many nematic liquid crystal compositions commonly used at the present time can be sufficiently
decreased in the temperature dependency of threshold voltage by adding the compounds of the general

0 248 933

formuia (1) of this invention only in small amounts.

Fig. 1 is a graph showing the temperature dependency of threshold voltage of each of a mixed liquid
crystal (A) commonly used as a nematic liquid crystal material at the present time and of a chiral nematic
liquid crystal composition as prepared by adding 0.14 wi% of Compound No. 33 (dextro rotation) of the
present invention to the mixed liquid crystal (A). This chiral nematic liquid crystal composition has a pifch of

200 um.

The mixed liquid crystal (A) is composed of:

11 wt%

11 wt$

11 wt%

16 wtd

16 wt$

of

of

of

of

n—C3H7@—COO'OC2HS
n—C4H§COO-@—OCZﬁ.s
n-CsHj 1—@—000 @Ocﬂs

n-CgH, 1@-000@0C2H5
n-—C3H7—®—COO~@_O ~n-CyH,
) 1
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wt%

wt%

wt%

wt%

wtd

wt

of

of

of

of

of

of
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11 (DG

n—-C4 4Hygq @ Ec@ocsz

. ‘CZHS_@_COO —CN.
: n*CsH7—@*COO‘@~CI;I
Csz COO—@» CN

n-C3H7@—COO@CN
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n-C4H9‘@COO"@CN H

and

3 wt% of

Fig. 2 is a graph showing the temperature dependency of threshold voltage of each of a mixed liquid
crystal (B) commonly used as a nematic liquid crystal material and of a chiral nematic liquid crystal
composition as prepared by adding 0.70 wi% of Compound No. 299 (dextro rotation) of the general formula
() of the present invention to the mixed liquid crystal (B). This chiral nematic liquid crystal composition has
a pitch of 100 um. '

The mixed liquid crystal (B) is composed of 13 wi% of

~e

n—GC, H,—@-{Q}—GN : 7

30



0 249 933

9 wt% of
' F
13 wt% of
10 wtgd of
n—Cs Hy -—@—o 0 o——@o C. Hs
2 wt% of

. — —F
7 wtgs of
- —F
. ©
5 wt% of
nfGﬂ%~<§>—CHﬂﬂh—/g>—COO—QEQ;F

n—GC; Hy ‘@*@O 0 0——@;5‘
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=0t ~(E)—()-000-(0) Q-

. 7
9 wt% of
10 T\
8—03H7-@~0H2 CHZ'—\/\H )—GOO—\Q<"F;
oF
15
%
VCz Hs_@—'COO—/_\—.O,CHZ CH, — —n;Cs H, /
20 i .
4 wt% of
25 ) | _
: n—»CaH7—®~COO~©—OHZOHz"/—\'\H/—.‘n—Cst :
30 8 wt% Of
onAD-O-Oon
35 '
and
2 7 wt% of

45 It can be seen that the compounds of the general formula (I) have an effect of decreasing the

temperature dependency of threshold voltage of a nematic liquid crystal composition when added thereto in
a small amount.

The present invention is described in greater detail with reference to the following examples.

50
EXAMPLE 1

4.0 g (0.012 mol) of a compound having the formula (a):

*
5 (S) = (+) -n=C,H, 5~ ?H—O—@I - ... (a)

CH3
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0 249 933

(wherein (S) indicates that the absolute arrangement with respect to a chiral center is sinister, and (+)
indicates dextro rotation) was dissolved in 10 mi of diethylamine, and 24 mg (0.034 mmol) of bis-
(triphenylphosphine)pailladium (II) chloride and 60 mg (0.31 mmol) of copper (ll) iodide were added thereto.
To the resulting mixture was dropped 2.1 g (0.012 mole) of p-n-pentylphenylacetylene while stirring the
mixture at room temperature. After the dropwise addition was completed, the mixture was stirred for about 7
hours at room temperature. After the completion of the reaction, the reaction mixture was added to an
excessive amount of hydro-chioric acid cooled with ice, and the resulting mixture was extracted with toluene
and then washed with water and dried, and further recrystallized from ethanol and purified to obtain 3.4 g
(0.0090 mol) of a compound having the following formula:

*

- — —-_)— = —; -

n C6Hl3 C‘IH 0 C=C @n CSHll
CH3

Yield: 75%
[«] 2% = +37
Transition Temperature: 38°C (C— )
The symbol "C" indicates a crystal phase, and "1", and isometric liquid phase.

EXAMPLE 2

The procedure of Example 1 was repeated with the exception that a compound having the formula (b):

*
(R)-(-)—n-CGHB—ICH—o—@_I ... (b)

CH3

(wherein (R) indicates that the absolute arrangement with respect to a chiral center is rectus, and (-)
indicates levo rotation) was used in place of the compound of the formula (a), to thereby obtain a compound

having the following formula:

* =, — — -—
n—C6Hl3-g.H—O—-"O y-c=c-{(0) ) -n-CgHy;
f3

Yield: 58%
la] 3> -24
Transition temperature: 38°C (C — [)

EXAMPLE 3

The procedure of Example 1 was repeated with the exception that 3.3 g (0.012 mol) of a compound

having the formula:
*
(s>—<+>—c2H5-<iH—o—<Q )1

CH3

was used in place of the compound of the formula (a), and 1.6 g (0.012 mol) of p-methoxyphenylacetylene
was used in place of the p-n-pentyiphenylacetylene, to thereby obtain a compound having the formula:
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* =5 —
CZHS-TH—O- @_c_x@ OCH,

CH3

Yield: 58%
[a] 3 = -210°
Transition Temperature: 69°C (C ~ 1)

EXAMPLE 4

The pracedure of Example 1 was repeated with the exception that 2.7 g (0.012 mol) of 4-(trans-4"-n-
prapylcyciohexyl)phenylacetylene was used in place of the p-n-pentylphenylacetylene, to thereby a com-
pound having the following formula:

%* , .
n—GC; H, *?H—O—@—Cz(}—@—( H )—n—C;H,;
CH,
Yield: 65%

la] 755 = +1.80
Transition Temperature: 75°C (C — Ch)
117°C (CH== 1)
The symbol "C" indicates a crystal phase; "Ch", a colesteric phase; and "I", an isometric liquid phase.
The optically active compound of the present invention is a compound capable of decreasing the
temperature dependency of threshold voltage of a nematic liquid crystal composition commonly used at the
present time when added thereto in a small amount. Thus the optically active compound of the present
invention is effective in preparation of fiquid crystal material which is capable of effectively preventing the
formation of the cross-talk phenomenon due to changes in the environmental temperature in high level
muitiplexing driving system. '

Claims
1. An optically active tolan derivative represented by formula,
: [
R-CH-O C =C— R 1

l

CH 3

(@)

(wherein R represents a straight alkyl group having 2 to 8 carbon atoms; R’ represents a straight alky! group
having 1 to 20 carbon atoms or a straight alkoxy group having 1 to 20 carbon atoms; n represents 0 or 1;

o)

represents a irans(equatorial-equatorial) cyclohexyl ring; and E represents an asymmetrical carbon).

2. The optically active tolan derivative as in claim 1, wherein R’ is a straight alkyl group having 1 to 20
carbon atoms; and n is 0.

3. The optically active tolan derivative as in claim 1, wherein R’ is straight alky! group having 1 to 20
carbon atoms; and nis 1.”

4. The optically active tolan derivative as in claim 1, wherein R’ is a straight alkoxy group having 1 to 20
carbon atoms; and n is 0.
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5. The optically active tolan derivative as in claim 1, wherein R’ is a straight alkoxy group having 1 to 20

carbon atoms; and n is 1.
6. The optically active tolan derivative as in claim 1, wherein R is n-CeHu; R’ is n-CsHy; and nis 0.

7. The optically active tolan derivative as in claim 1, wherein R is CzHs; R’ is O-CHs; and n is 0.
8. The optically active tolan derivative as in claim 1, wherein R is n-CeHi; R’ is n-CsHy; and nis 1.
9. A process for preparing an optically active tolan derivative of formula

@_@T/@}

which comprises reacting a 4-iodophenyl-1"-methylalkylether of formula:
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R-CH-0

CH3

with a derivative of a phenylacetylene of formula:

AN =

in a solvent, in the present of a catalyst.
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Threshold voltage (V)

Fig. 1
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